25(2013) )
[ ] [ [ ]
31 - 001 31 - 001 31 - 001
[ ] 01 - 01 [ ] 02 - 01 [ ] 03 - 01
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 52731(md) [1 ] 1,476 (mB) [1 1 (mB)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
@ ) <0010 1 <0.010 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
04 0.2 0.2 12 0.3 0.1 0.2 12
0.9 1 2.6 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( <0.3 1 0.8 1
( <1 1 <1 1
( ) -09 1 -16 1
2 1 36 1
1,1 <0.0100 1 <0.0100 1
) 323 54 178 12 27.0 8.0 170 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013) )
[ [ [ 1
31 - 001 31 - 001 31 - 001
[ ] 04 - 01 [ ] 05 - 01 [ ] 06 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 212 (mB) [1 1 14 (nB) [1 1 96 (nB)
1,2
Q@ )
04 0.2 0.3 12 03 0.1 0.2 12 0.4 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 5.0 15.0 12 28.0 40 15.0 12 284 6.0 16.8 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

1

864 (8)

1

61 ()

1 40 (B)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.040
<0.010

<0.001

e i

1,1,1

04

<0.002

02 03
70
<0.030

04

02

03

12

04 02 03

12

~~

(VTBE)

<0.002
<0.3
<1
-2.3

1

1,1
(@)

(BOD)
(CoD)

254

<0.0100
8.1 16.8

239

121

178

12

29.2 5.7 178

12

w)
)

(50mm

(n/ml)




25(2013)

1

8 ()

1

106 ()

1 2(m)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.040
<0.010

<0.001

i i

1,1,1

04

03

03

12

04

<0.002

02 03
9.0
<0.030

04 02 03

12

~~

(VTBE)

<0.002
<0.3
<1
-1.6

0

1,1
(@)

(BOD)
(CoD)

26.1

37

16.2

12

26.9

<0.0100
53 171

28.2 6.7 181

12

w)
)

(50mm

(n/ml)




25(2013) )
[ [ [ 1
31 - 001 31 - 001 31 - 001
[ 1 13 - 00 [ ] 14 - 00 [ 1 15 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 23 () [1 1 64 () [1 ] 1(m8)
1,2
@ )
04 0.2 03 12 05 0.2 03 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 30.2 4.1 171 12 28.8 45 154 12 26.4 32 147 12
(BOD)
(CoD)
vy (50mm )
(ss)

(n/ml)




25(2013)

[ ] [
31 - 001 31 - 002 31 - 002
[ ] 16 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ ] [
[1 ] 1(md) [1 ] 29,832(B) [1 1 29301(m8)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
Q@ ) <0.010 1 <0.010 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.3 0.2 0.2 12 0.2 0.1 0.2 12 0.2 0.1 0.1 12
7.3 45 6.0 4 79 6.1 6.9 4
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( <1 1 <1 1
( ) -14 -15 -14 4 -13 -16 -14 4
15 1 7 4 51 0 36 4
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
) 30.0 19 15.0 12 24.6 9.7 172 12 27.2 6.3 16.3 12
(BOD)
(CoD)
vy (50mm
(89)
6.4 38 51 4 7.0 53 6.0 4
(n/ml)
470 46.5 46.7 4 535 45.0 476 4
6.4 5.6 58 12 6.1 54 57 12
330 30.0 310 4 250 230 245 4




25(2013) )
[ ] [ ] [ ]
31 - 002 31 - 002 31 002
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [
[ ] [ ] [ ]
[ 1 1519(m8) [ 1 1,088 () [1 1 (n8)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
Q@ ) <0010 1 <0.010 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.3 0.2 0.2 12 0.3 0.2 0.2 12
244 20.9 225 4 114 93 10.6 4
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( <1 1 <1 1
( ) -19 -20 -19 4 -1.6 -1.6 -16 4
9 0 4 4 18 6 14 4
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
) 26.5 10.0 175 12 243 111 172 12
(BOD)
(CoD)
vy (50mm
(89)
220 192 205 4 10.2 8.1 9.4 4
(n/ml)
510 48.0 49.0 4 535 53.0 533 4
10.2 6.7 82 12 51 49 4.9 12
60.0 54.0 58.0 4 58.0 55.0 56.0 4




25(2013) )
[ ] [ [
31 - 002 31 - 002 31 - 002
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 91 (mB) [1 ] 49 (nB) [1 1 1,798 (mB)
<0.0015 <0.0015 <0.0015 4 <0.0015 1 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 1 0.0003 0.0003 0.0003 4
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 1 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 1 <0.040 <0.040 <0.040 4
@ ) <0010 1 <0.010 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.2 0.2 0.2 12 0.2 0.2 0.2 4 0.2 0.1 0.2 12
105 0.8 76 4 17 1 44.0 35.2 39.3 4
1,1,1 <0.030 <0.030 <0.030 4 <0.030 1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 1 <0.002 <0.002 <0.002 4
(
( <1 1 <1 1
( ) -13 -17 -15 4 -10 1 -15 -16 -15 4
11 1 6 4 91 1 44 0 31 4
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 1 <0.0020 <0.0020 <0.0020 4
) 28.9 6.8 174 12 28.9 157 23.6 4 254 103 170 12
(BOD)
(CoD)
vy (50mm
(89)
9.3 0.6 6.6 4 11 1 35.7 29.2 32.0 4
(n/ml)
535 295 473 4 475 1 855 835 847 4
7.2 49 5.6 12 9.3 89 9.0 4 6.0 5.6 57 12
60.0 29.0 50.0 4 42.0 1 68.0 63.0 66.0 4




25(2013) )
[ ] [ [
31 - 002 31 002 31 - 002
[ 1 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ [ ]
[ ] [ [
[ ] 452 () [ ] (8) [1 1 216(mB)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
0.0002 0.0002 0.0002 4 0.0003 0.0003 0.0003 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
@ ) <0010 1 <0.010 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.3 0.1 0.2 12 0.2 0.1 0.2 12
29.7 177 232 4 74.8 704 721 4
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( <1 1 <1 1
( ) -13 -15 -14 4 -17 -18 -17 4
3 0 1 4 4 0 2 4
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
) 240 104 164 12 315 74 18.0 12
(BOD)
(CoD)
vy (50mm
)
258 153 20.2 4 57.6 53.2 54.9 4
(n/ml)
655 64.0 64.8 4 855 835 845 4
58.1 46.1 52.1 12 6.3 6.1 6.2 12
48.0 44.0 46.0 4 67.0 64.0 65.0 4




25(2013) )
[ 1 [ 1 [ 1
31 - 002 31 003 31 003
[ 1 12 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ 1 [ 1 [ 1
[1 ] 20 () [1 ] 3,282 (n8) [1 1  5059(md)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12 <0.005 1 <0.005 1
1,2 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4
@ ) <0.010 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.3 01 0.2 12 0.2 0.1 0.2 12 0.4 0.2 03 12
12.7 105 115 4 11.0 1
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
( 0.7 1
( <1 1 <1 1
( ) -15 -17 -16 4 -26 1
5 0 1 4 82 1
1,1 <0.0020 <0.0020 <0.0020 4
) 19.0 113 14.9 12 240 6.0 16.2 12 27.0 10.0 175 12
(BOD)
(CoD)
vy (50mm
(8S)
113 9.1 101 4
(n/ml)
56.5 53.0 54.3 4
75 6.7 7.0 12
51.0 49.0 50.0 4

10



25(2013) )
[ [ 1 [ 1
31 - 003 31 - 003 31 - 003
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 4,489 (mB) i ] 1,016 (m8) 1 ] 897 ()
<0.005 1
1,2
@ )
<0.001 1
<0.002 1
04 0.2 0.2 12 03 0.1 0.2 12 03 0.1 0.2 12
8.9 1
1,1,1
t (MTBE)
( 04 1
C <1 1
( ) -13 1
26 1
1,1
) 280 10.0 182 12 28.0 9.0 178 12 230 13.0 17.8 12
(BOD)
(Ccop)
vy (50mm )
($9)
(n/ml)

11



25(2013) )
[ 1 [ 1 [
31 - 003 31 - 003 31 - 003
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ 1
[ 1 [ ] [
[1 ] 850 (mB) [1 ] 533(nd) [1 1 204 (B)
<0.005 1 <0.005 1 <0.005 1
1,2
Q@ )
0.3 0.1 0.2 12 0.2 0.2 0.2 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 9.0 16.9 12 29.0 8.0 18.0 12 240 10.0 16.8 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

12



25(2013) )
[ [ [ 1
31 - 004 31 - 004 31 - 004
[ 1 01 - 00 [ ] 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 685 (1B) ¥ 1 442 (n8) 1 1 40 (n8)
1,2
@ )
0.6 0.2 0.4 12 04 0.2 03 12 0.8 0.1 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 22.0 6.0 14.3 12 23.0 6.0 14.8 12 26.0 8.0 15.8 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

13



25(2013) )
[ [ [ 1
31 - 006 31 - 006 31 - 006
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 850 (mB) [1 ] 2,117 (nB) [1 1 452(n8)
1,2
Q@ )
0.8 0.2 0.3 12 0.6 0.2 0.3 12 0.6 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.8 9.4 175 12 253 9.2 17.0 12 248 85 17.1 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

14



25(2013) )
[ [ 1 [ 1
31 - 006 31 - 006 31 - 006
[ 1 04 - 00 [ ] 05 - 00 [ 1 06 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 528 (B) ¥ 1 ] 1,439 (n8)
1,2
@ )
04 0.1 0.2 12 0 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.6 73 16.7 12 26.6 7.3 16.7 12 25.4 112 184 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

15



25(2013) )
[ [ [ 1
31 - 006 31 - 010 31 - 010
[ 1 07 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 27 (mB) ¥ 1 2,192 (nB) 1 ] 587 ()
1,2
@ )
04 0.2 0.2 12 03 0.2 0.2 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.4 8.4 16.0 12 25.0 20 16.8 12 24.0 3.0 145 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

16



25(2013) )
[ [ [ 1
31 - 012 31 - 012 31 - 012
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 552 (m8) [1 ] 218(n8) [1 1 432(m8)
1,2
Q@ )
04 0.4 04 12 0.4 0.4 04 12 04 0.4 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.0 110 148 12 26.0 9.0 176 12 26.0 9.0 171 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

17



25(2013) )
[ [ [ 1
31 - 012 31 - 012 31 - 014
[ 1 04 - 00 [ ] 05 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 860 (mB) i ] 8(n8) 1 ] 2,535(1)
1,2
@ )
04 0.4 0.4 12 04 0.2 03 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 320 8.0 184 12 29.0 8.0 17.8 12 33.0 9.0 179 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

18



25(2013) )
[ [ [ 1
31 - 014 31 - 015 31 - 015
[ ] 02 - 00 [ ] 01 - 01 [ ] 02 - 01
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 902 (18) [1 1 176 (mB) [1 1 657 (18)
1,2
@ )
<0.004 1
<0.003 1
06 0.2 04 12 04 0.1 03 12 03 02 03 12
54 1
1,1,1
t (MTBE)
( 09 1
(¢ <1 1
( ) <16 1
20 1
1,1
() 300 9.0 16.8 12
(BOD)
(CoD)
vy (50mm )
($9)
(n/ml)

19



25(2013) )
[ [ 1 [ 1
31 - 015 31 - 015 31 - 017
[ ] 03 - 01 [ ] 04 - 01 [ 1 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 501 (mB) [1 1 62 () [1 ] (m8)
1,2
@ )
0.2 0.2 0.2 12 04 0.1 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

20



25(2013) )
[ [ [ 1
31 - 017 31 - 017 31 - 017
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,166 (m8) ¥ 1 1,572 () 1 1 13 (B)
1,2
@ )
0.3 0.1 0.2 12 03 0.2 03 12 0.3 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 8.0 159 12 25.0 12.0 17.3 12 30.0 5.0 16.5 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

21



25(2013) )
[ [ [ 1
31 - 017 31 - 017 31 - 018
[ 1 05 - 00 [ ] 06 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,200 (v8) 1 ] 200 (mB) 1 ] 93 (n8)
1,2
@ )
04 0.1 03 12 0.2 0.1 0.2 12 04 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 240 9.0 176 12 26.0 5.0 15.0 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

22



25(2013) )
[ [ 1 [ 1
31 - 018 31 - 018 31 - 019
[ ] 02 - 01 [ ] 03 - 01 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 168 (1mB) [1 ] 96 (mB) [1 1 884 (mB)
1,2
<0.040 <0.040 <0.040 12
Q@ )
0.5 0.1 04 12 0.3 0.2 0.3 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

23



25(2013) )
[ [ 1 [ 1
31 - 019 31 - 019 31 - 021
[ 1 02 - 00 [ ] 03 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 442 (B) ¥ 1 198 (m8) 1 ] 3,156 ()
1,2
@ )
0.2 0.1 0.1 12 04 0.1 0.2 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 30.0 6.0 17.4 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

24



25(2013) )
[ [ [ 1
31 - 021 31 - 021 31 - 021
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 480 (m8) [1 ] 326(nB) [1 1 1,220 (mB)
1,2
Q@ )
04 0.1 0.3 12 0.5 0.3 0.3 12 04 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 9.0 16.8 12 240 7.0 16.6 12 270 8.0 170 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

25



25(2013) )
[ [ [ 1
31 - 022 31 - 022 31 - 022
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 2,461 (mB) [1 ] 1,348 (mB) [1 1 343(mB)
1,2
Q@ )
0.2 0.2 0.2 12 0.3 0.2 0.2 12 03 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 120 187 12 26.0 13.0 184 12 230 120 16.9 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

26



25(2013) )
[ [ 1 [ 1
31 - 022 31 - 022 -
[ 1 04 - 00 [ 1 05 - 00 [ 1 -
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 96 (m8) [1 1 1,060 (nB) [1 ] (m8)
1,2
@ )
03 01 02 12 03 02 02 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.0 90 189 12 290 10.0 18.9 12
(BOD)
(cop)
vy (50mm )
($9)
(n/ml)

27



